Abstract This study used data from a sample of 6th to 12th grade students (N = 48,641, 51% female), nested in 192 schools, to determine if the influence of family-based protective factors varied across different school contexts. Hierarchical logistic regression models were used to examine the effects of individual-level family protective factors, relative to school-level aggregates of the same factors, on recent (past 30 days) use of cigarettes, alcohol, and marijuana. Cross-level interactions indicated that the effect of the student's level of family protection, relative to other students in their school, differed depending on the aggregated school level of family protection. The results suggested that the benefit of belonging to a well-functioning family was more influential for students attending schools characterized by higher-than-average aggregated levels of protection compared to students attending schools of lower-than-average protection. Thus, family-level factors offered less protection for students in relatively highrisk school contexts. These results were consistent with a protective-reactive interaction and suggest that a thorough understanding of adolescent substance use must consider the complex interplay among adolescents, their families, and their social environments.
Introduction
National epidemiologic surveys indicate that over the past several years, rates of alcohol, tobacco, and other drug (ATOD) use among US youth have declined since reaching recent peak levels in the mid-1990s (Johnston et al. 2008 ). However, this positive trend obscures some important facts about US teens' ATOD use. First, it remains troubling that, by senior year of high school, nearly three quarters (72.2%) of American youth have tried alcohol and nearly half (46.2%) have used cigarettes. There is also evidence that rates of use have declined less among younger adolescents compared to their older peers ). Moreover, important subgroup differences in these rates continue to exist . Across ethnic groups, boys and older adolescents generally report higher levels of ATOD use (Wallace et al. 2003) . Highest rates of ATOD use have been reported for American Indian youth, followed by White and African American adolescents, Hispanic youth, and Asian American teens, respectively (Substance Abuse and Mental Health Services Administration 2007). These statistics underscore the continued need for effective prevention and intervention efforts to ameliorate the harmful short-and long-term consequences of adolescent ATOD use.
The development of effective interventions depends on a clear understanding of risk and protective factors that are associated with adolescents' ATOD use. There is a general consensus across disciplines that the etiology of ATOD use is multifactorial and involves complex interactions among genetic, psychological, and social determinants (Galea et al. 2004; Masten et al. 2008) . Thus, predictors of adolescents' ATOD use occur at multiple levels of the ecology-both in the adolescent and in the various contexts in which adolescents find themselves (e.g., peer groups, schools, communities). However, despite this understanding, research on adolescents' ATOD use has typically focused on individual risk factors (Compton et al. 2005; Thomas 2008) . Only rarely have studies included interactions among two or more social contexts (Ennett et al. 2008) .
The current study addresses this concern by focusing on two of these contexts: the family and school. According to Bronfenbrenner (1977) , these microsystems (along with peer context) are the most immediate and principal contexts of adolescent development. Recent studies have noted the primacy of the family context in predicting adolescents' ATOD use, concluding that this predominance endures throughout adolescence (Ennett et al. 2008) . Therefore, our primary aim was to examine how family protective factors influence adolescents' ATOD use. We were especially interested in determining whether the influence of familylevel protective factors varied across different school contexts.
Relating Adolescents' ATOD Use to Family and School Contexts
Several specific aspects of the family environment have been found to be particularly important protective factors for adolescents' ATOD use. First, adolescents fare better when their parents employ an authoritative parenting style (Baumrind 1991) , characterized by warmth and support combined with rules and control (Steinberg 2001) . Specifically, adolescents raised by parents who use consistent disciplinary techniques and monitor their children's activities are less likely to engage in risk behavior (Capaldi and Patterson 1996; Li et al. 2000; Leventhal and Brooks-Gunn 2000) . A substantial body of literature also has found that provision of warmth and support by parents is associated with less adolescent substance use (Barnes et al. 2000; Galambos et al. 2003; Scheier 2001; Windle 2000) . Furthermore, adolescents who spend a lot of time with their parents and who talk openly with their parents are less likely to use alcohol and other substances (Crawford and Novak 2002; Kuendig and Kuntsche 2006; Stattin and Kerr 2000) .
Previous research also has established that adolescents' ATOD use is linked to the school context and that substance use rates vary across schools (Ennett et al. 1997; Kumar et al. 2002; O'Malley et al. 2006) . School contexts also vary in the overall level of risk and protective factors for adolescents' ATOD use (Ashby 1995; Battistitch and Horn 1997; Rountree and Clayton 1999) . These schoollevel differences may reflect sociodemographic characteristics, which are important determinants of adolescents' ATOD use and other health risk behaviors (Leventhal and Brooks-Gunn 2000; Sampson et al. 2002) . US adolescents spend a large percentage of their waking hours at school, both in the classroom and in out-of-class activities (Larson and Verma 1999) . Therefore, it is not surprising that the school-level normative environment is also an important predictor of adolescent outcomes (Ennett et al. 1997; Henry and Slater 2007; Kumar et al. 2002) . For example, one recent study demonstrated that aggregated school-level normative perceptions contributed to the prediction of adolescent marijuana use, over and above the individual student's level of perceived norms (Swaim 2003) . Despite this evidence that the school context matters, much work remains to be done in order to understand how adolescent ATOD use is shaped by contextual factors such as schoollevel norms. In particular, research is needed that examines multiple contexts such as family and school environments (Ennett et al. 2008 ).
Interactions Between Family and School Contexts
There is evidence that family, school, and other social contexts do not operate in isolation but rather that there is some interplay among them that influences adolescent risk behaviors (Kumar et al. 2002; Swaim 2003) . The common belief is that such cross-level interactions operate in what Luthar et al. (2000, p. 547 ) describe as a protectiveenhancing effect whereby the influence of protective factors on ''competence is augmented with increasing risk''. In this case, living in a well-functioning family offers strong protection against negative outcomes for adolescents residing in contexts characterized by high risk (e.g., Beyers et al. 2001; Plybon and Kliewer 2001) . In other words, family factors, such as nurturant parenting, provision of warmth, and consistent disciplinary practices, can act as protective buffers against the negative impact of a high-risk context. The emphasis in this perspective is on the presence or absence of protective processes in the family environment that moderate the negative influence of the contextual environment. When such processes are present in the family, a compensating effect occurs such that the impact of protective family factors is amplified (e.g., parental monitoring has a stronger effect in high-risk contexts). This type of moderation also has been referred to as the buffering hypothesis (Lin and Ensel 1989) to reflect this compensatory effect.
A recent review of literature examined whether risk factors for child conduct problems varied in their importance across types of contextual environments (Schonberg and Shaw 2007) . These authors found that 44 studies reported significant interactions between proximal familial factors and contextual risk. Among these studies, family protective factors were generally found to be more influential in high-risk contexts, a finding consistent with the buffering hypothesis. However, Schonberg and Shaw (2007) noted that only one specific family protective factor-parental supervision-was included in more than two studies and was consistently found to vary in importance across contextual conditions. Most of these studies (8 out of 11) found that high levels of supervision were more protective against conduct problems in the context of high contextual risk. How other aspects of positive family functioning and contextual risk factors interact remains relatively unknown. Schonberg and Shaw (2007) also noted that several studies reported findings inconsistent with the buffering hypothesis, suggesting that protective family factors were less influential in high-risk contexts. According to Luthar et al. (2000) scheme, such findings reflect a protectivereactive effect whereby the ''attribute generally confers advantages but less so when stress levels are high than low'' (p. 547). Thus, the beneficial influence of proximal social resources is less powerful under adverse contextual conditions than in optimal contexts. In other words, the protective aspects of one's family situation may become overpowered by the influence of high-risk contextual conditions. In this case, factors that appear protective in conditions of low risk may not reduce the vulnerability for negative outcomes in conditions of high risk. It may be that highly adverse contexts overwhelm the possible benefits of these protective factors (e.g., nurturing-involved parenting practices or parent-adolescent closeness) such that these protective effects are visible only under less adverse conditions. Alternatively, these nonlinear effects suggest that contextual-level factors matter the most when reinforced by one's own family functioning such that the impact of protective family influences is enhanced when the family resides in low-risk contexts.
Importantly, most of the findings that supported the protective-reactive effect were found in studies that focused on the use of physical discipline, a factor that may vary in importance across racial and ethnic groups, or only compared children across high-risk and extremely high-risk environments (Schonberg and Shaw 2007) . Future research across a full range of familial protective factors and socioeconomic contexts is needed to clarify how family factors reliably interact with contextual risk. Furthermore, the review by Schonberg and Shaw (2007) was limited to studies of child conduct problems, explicitly excluding studies that examined other developmental outcomes.
This exclusion is noteworthy because recent studies have examined the role of family and contextual factors on a range of other adolescent behaviors. Many of these studies concluded that the influence of protective family factors is stronger in less adverse contexts, providing evidence of a protective-reactive effect. For example, several authors found that familial factors that appeared protective in low-risk contexts failed to reduce vulnerability for depressive and anxiety symptoms in conditions of high risk (Hammack et al. 2004; Wickrama and Bryant 2003; Wickrama et al. 2005; Wight et al. 2006) . Other research has found evidence of protective-reactive effects when examining externalizing problems including delinquency (Butler et al. 2007; Simons et al. 2005 ) and youth violence (Knoester and Haynie 2005) .
Very few studies have tested the moderation between proximal and contextual factors with an eye toward developmental differences. One exception is Fitzpatrick (1997) who found support for the buffering hypothesis only among middle school students and not elementary or high school students. There is general consensus that family influences recede in middle and late adolescence as youth spend more unsupervised time with peers (Furman and Buhrmester 1992) . In fact, other research with the same sample as the current study indicated that adolescentreported family and neighborhood factors were more salient for younger cohorts whereas adolescents' perceptions of peer and school factors were more important for older adolescents (Cleveland et al. 2008 ).
The Current Study
The nature of the interaction between familial-and contextual-level factors on adolescent outcomes appears to be complex. Previous research suggests that different conclusions regarding cross-level interactions may be drawn depending on several factors: the specific protective parenting behavior (e.g., supervision vs. disciplinary style), the adolescent outcome (e.g., conduct problems, internalizing behavior, or delinquency), or the age of the child. The present study was designed to contribute to this literature in three ways. First, we focused on adolescent substance use, an outcome that has received little attention in studies of familial-and contextual-level moderation. Additionally, we incorporated a comprehensive measure of family protective factors that allowed the potential to clarify specific effects for different types of parenting behaviors. Finally, little research has been conducted with large enough samples of children to examine age differences in cross-level moderating effects. The current study includes adolescents from four age cohorts across sixth, eighth, tenth, and twelfth grades.
In this study, we employed hierarchical modeling techniques to examine how family protective processes are associated with adolescents' ATOD use and how these relations may vary across school contexts. We conceptualized the family and school contexts as multilevel units of analysis. That is, individual adolescent's observations of parenting behaviors comprised the family-level and these observations were nested within the school-level units. The perceptions from adolescents were aggregated at the schoollevel to provide a measure of the school context.
We hypothesized that family protective processes at both the family-and the aggregated school-level would be positively associated with increased ATOD use. Based on previous research examining cross-level interactions between family and other contexts (e.g., Butler et al. 2007; Knoester and Haynie 2005; Simons et al. 2005) , we also hypothesized that the association between family-level protection and adolescents' ATOD use would be strongest in school contexts characterized by low risk. That is, we expected to find support for a protective-reactive effect. We also explored how specific parenting behaviors would influence adolescents' ATOD use. However, given the limited amount of research that has examined these types of effects (Schonberg and Shaw 2007) , no specific hypotheses were put forth. Finally, although age group differences in these relations were explored, the paucity of previous research in this area precluded specific hypotheses from being formulated.
Method

Procedure
The data come from the 2005 Pennsylvania Youth Survey (PAYS) dataset. PAYS is a biennial state-funded surveillance survey with a representative sample of public and private school districts, and involves all sixth, eighth, tenth, and twelfth grade students in those districts. The current study does not include representation from the state's two major metropolitan regions, Philadelphia and Pittsburgh. Schools were divided into six regions of the state, and for each of the four targeted grades in each region, a separate random sample was drawn. Each school's grade was assigned a likelihood of participation equivalent to the proportion of the regional student population comprised by the school's grade. Additional schools volunteered to participate in the survey to monitor risks and problems in their own community.
Participants
The full sample included 93,884 students from 320 schools in 177 school districts. As school officials were given the option to exclude items related to family risk and protective domains from the student surveys, 69 (38.98%) of the 177 school districts did so and are excluded from these analyzes. The participating school districts had an average of 7.3% of households below the poverty line (range 1.4-18.4%) and an average of 23.1% single-parent headed households (range 7.7-50.5%). Apart from two major metropolitan regions, Pennsylvania is largely rural or semi-rural and white. For example, Pennsylvania has the largest rural population of any state in the US, and non-white students comprise 13.7% of the student population. The characteristics of our sample, which did not include representation from the state's two major metropolitan regions, reflect this overall demographic profile: The average population of the school districts was 20,673 (range 2,576-103,717). Although many of the school districts in the rural and small town areas were predominantly white, some areas had predominant minority populations. The average percentage for non-whites in the participating districts was 8.78 (range 0-85.39%), and the average percent Hispanic was 2.65 (range 0-31.57%). There were no significant differences between the participating and non-participating school districts among any of these demographic measures.
The current study used the sample of 48,641 students (51% female) from the targeted grades (6, 8, 10, and 12), and from which both family and school-level information was available. Most (83.16%) of the students were white; 8.30% identified as African American and 7.43% indicated that they were of Latino origin. These students were nested in 192 different schools. The average cluster size within schools was 253 students. The surveys were groupadministered during one classroom period and students were asked to complete the survey but were also told that participation was voluntary. Passive parent consent was utilized, and all responses were anonymous in order to foster honest responses.
Measures
Family Protection
The PAYS utilizes the Communities That Care youth survey (CTC-YS), a broad assessment of risk and protective factors as well as problem behaviors (Arthur et al. 2002 ). An earlier study demonstrated that aggregate indices of the 31 scales in the CTC-YS provided meaningful and useful measures of adolescent risk and protective factors (Feinberg et al. 2007b ). The current study used the aggregate index that tapped into five specific indices of protective family factors. The five indices were first standardized and then aggregated to provide an overall measure of family protection.
Attachment Adolescents' perceptions of family attachment were measured with four items that assessed adolescents' feelings of closeness and disclosure of feelings with both parents. Adolescents were asked to respond on a 4-point scale (1 = NO! to 4 = YES!) to two questions regarding each parent: ''Do you feel very close to your [mother/father]?'' and ''Do you share your thoughts and feelings with your [mother/father]?'' The standardized scale scores were averaged across both parents. Chronbach's alpha was 0.78.
Opportunities for Prosocial Involvement Three items were used to measure adolescents' perceptions of family opportunities for prosocial involvement (e.g., ''My parents give me lots of chances to do fun things with them''). The responses were measured on a 4-point scale (1 = NO! to 4 = YES!), which were standardized and averaged to provide an index of prosocial opportunities in the family. Chronbach's alpha for the scale was 0.79.
Rewards for Prosocial Involvement Adolescents responded to four items that ascertained perceived rewards for prosocial involvement in their family. These items included ''My parents notice when I am doing a good job and let me know about it'' and ''How often do your parents tell you they're proud of you for something you've done,'' both measured on a 4-point scale (1 = never or almost never to 4 = all the time). Adolescents also responded to two items that concerned their enjoyment of spending time with each parent: ''Do you enjoy spending time with your [mother/ father],'' measured on a 4-point scale (1 = NO! to 4 = YES!). The standardized scores of the four items were averaged. Chronbach's alpha for the scale was 0.79.
Supervision Adolescents' perceptions of family supervision were assessed by averaging the scores of four items that referred to their parents' use of supervisory and monitoring behaviors. Sample items include ''If you skipped school, would you be caught by your parents?'' and ''When I am not at home, one of my parents knows where I am and who I am with.'' The items were measured on a 4-point scale (1 = NO! to 4 = YES!), which were standardized and then aggregated. Chronbach's alpha for the index was 0.80.
Discipline Three items tapped into adolescents' perceptions of their family disciplinary practices. These items reflect the parents' use of clear and consistent rules (e.g., ''The rules in my family are clear'') and each were measured on a 4-point scale (1 = NO! to 4 = YES!). Chronbach's alpha for the standardized index was 0.78.
Adolescents' ATOD Use
To assess ATOD use, the students were asked to respond to three items corresponding to recent use of cigarettes, alcohol, and marijuana. Recent cigarette use was ascertained by the item, ''How frequently have you smoked cigarettes during the past 30 days?'' Seven response categories were available for this item, ranging from not at all to two packs or more per day. Recent use of alcohol was assessed by asking ''On how many occasions (if any) have you had beer, wine, or hard liquor during the past 30 days?'' Recent marijuana use was assessed using the same stem as the alcohol measure, followed by ''used marijuana during the past 30 days.'' Both items had seven response categories that ranged between 0 and 40? occasions.
Analysis Plan
Traditional hierarchical linear models assume the outcome variable is measured on a continuous scale and is normally distributed. However, our substance use outcomes were measured on ordinal scales, with the modal values of zero for all substance types across all four grade levels. In addition, our data had a clustered structure, consisting of students who were nested in schools. Therefore, we used hierarchical nonlinear generalized models for our analysis. Specifically, we estimated hierarchical logistic regression models using SAS Proc Glimmix (Schabenberger 2005) . The outcome variable in logistic regression is dichotomous such as an adolescent does or does not report substance use in the previous 30 days. Thus, the dependent variable can take the value of 1 with a probability of success h, or the value 0 with probability of failure 1 -h. The relationship between the outcome and predictor variables is not a linear function in logistic regression; instead the logit transformation of h is modeled as a linear function of the predictor variables. The logistic regression equation is specified as follows:
The parameter estimates of logistic regression are the probability of success (h) over the probability of failure (1 -h). Odds ratios (ORs) are the exponentiation of the estimated coefficients and can be interpreted as the increase in the odds of belonging to one outcome category (e.g., use of alcohol in previous 30 days) when the value of the predictor variable increases by one unit. ORs greater than 1 correspond to increasing odds of an outcome having a value of ''1''; ORs less than 1 indicate the odds of success (outcome variable = ''1'') decrease with a one-unit change in the predictor variable.
Separate hierarchical logistic regression models with level-1 (family-level) and level-2 (aggregated school-level) predictors, and their cross-level interaction, were estimated separately for each substance use outcome. At level 1, each student's reported level of family protection was centered about its respective school mean (i.e., group-mean centered). This measure provided an indication of the particular student's deviation from the school norm (e.g., the student resides in a family with relatively low protection compared to other students in the school). Level-2 factors were created by aggregating reported family protective factors within each school and centered around their respective grand means. Thus, the level-2 variable provided an indication of family protection across the different schools. All models controlled for school-level SES (the proportion of students in the school district that were eligible for free lunch) and student gender. Preliminary models indicated that significant two-and three-way interactions between grade level and the family-and/or school-level variables were present for most outcomes. Therefore, separate models were conducted for each grade level.
Results
One-way ANOVA Models
The percent of students in each grade who reported recent use of cigarettes, alcohol, or marijuana are presented in Fig. 1 . Very few 6th grade students reported use of any substance: less than 2% reported using cigarettes or marijuana in the previous 30 days and only 4% reported recent alcohol use. As expected, substance use increased with age and rates were highest among the 12th grade students, of whom more than 20% reported recent cigarette or marijuana use and more than half reported more than one instance of drinking in the previous 30 days. Descriptive statistics for the predictor variables at the individual family-level and the aggregated school-level are presented in Table 1 and bivariate correlations among the study variables are presented in Table 2 . The ATOD use variables were moderately correlated with each other (rs range from 0.45 to 0.50; all ps \ .001). All of the predictor variables were significantly associated with each substance use outcome (all ps \ .001).
To estimate the effect of family protective factors on ATOD use, we first estimated one-way analysis of variance (ANOVA) models to provide preliminary information about the amount of variation in the substance use outcomes and family protective factors that could be attributed to within and between school clusters. This information was used to calculate the intraclass correlation (ICC), which represents the proportion of variance between school clusters. Standard hierarchical linear models were used in this step due to evidence that suggests that the level-1 variance is heteroscedastic in models with nonlinear link functions, limiting the usefulness of such models to calculate ICC values (Raudenbush and Bryk 2002) . For substance use, 6% of the variability in recent cigarette use, 10% of the variability in recent alcohol use, and 4% of the variability in recent marijuana use was between schools. ICC values for the family protective factor index indicated that 17% of the variability in these processes was between schools.
Hierarchical Logistic Regression Models
Next, separate hierarchical logistic regression models were estimated for each substance use outcome and grade level. All models included student gender and school-level SES (defined as the percentage of families in the school district eligible for free lunch) entered first as controls, followed by school-level variables, family-level variables, and the cross-level interactions between school-and family-level variables. The results of the models are presented in Table 3 . In the models for students in grade 6, the main effect of protective factors at the family-level was a significant predictor of all three substances. In each case, greater levels of family protection corresponded to decreased odds of use (all ORs \ 1.0, p \ .01). For students in grade 8, both family-level and the aggregated school-level protection were significantly associated with decreased odds of substance use (all ps \ .05). The cross-level interaction term was not significant for either of these younger age groups. However, among the students in grade 10, and two out of the three models for 12th grade students, the interaction between family-level protection and school-level protection was significant (all ps \ .05). These results suggested that the magnitude of the effect of family-level protective factors, relative to other students in their school, differed depending on the aggregated school levels of family protection.
To better understand the nature of these interactions, we plotted the results of the three substance use models for grade 10 students in Fig. 2 . The figure displays the effects (i.e., odds ratios) of family-level protection across three levels of aggregated school-level protective factors (low, Note: all models estimated using SAS proc glimmix; distribution = binary.; G-side random effects only Coeff unstandardized beta coefficient; OR odds ratio; Prot protection; S 9 F school-level protection by family-level protection interaction, FL 9 F interaction free lunch by family-level protection interaction * p \ .05, ** p \ .01, *** p \ .001 average, and high as defined by ?/-1SD about the grand mean of school-level family protection). As the figure shows, the effect of family-level protection varied across the level of school-level protection. At high levels of school-level protection, family-level protection was related to decreased odds of ATOD use. However, at low levels of school-level protection, family-level factors did not protect against ATOD use (i.e., OR [ 1.0). The direction of these interactions suggested a protective-reactive effect such that individual-level family factors were least important when the students' school was characterized by lower-thanaverage protection. We also performed separate regression analyzes of family protection on recent alcohol use for low-and highprotection schools. The two levels of protection correspond to schools one standard deviation below (N = 7) or above the mean (N = 33) on school-level family protection. For these analyzes, all students from grades 6 to 12 were used and sex and age were controlled. The results indicated that when school-level family protection was high, the effect of family-level protection was significant (b = -0.86, t = 14.11); however, when school-level family protection was low, the effect of family-level protection was nonsignificant (b = 0.69, t = 0.91). Similar results were found when models predicting recent cigarette or marijuana use were estimated.
Effects of Specific Family Factors
The results of the above models showed consistent results regarding the nature of the cross-level interaction term between family-and school-level protective factors. Though varying in magnitude, all significant interaction terms were negative, indicating that the relation between family-level factors and substance use outcomes was stronger in schools characterized by families with high levels of protection (i.e., high-functioning schools). In the next step the family protective factors were disaggregated to explore the nature of the cross-level interaction for specific family processes.
The coefficients of the cross-level interaction terms for these models are presented in Table 4 . Consistent with earlier results, significant interaction effects were found for use of all three substances among the older two grades, particularly for parental use of supervision and disciplinary techniques. Furthermore, among the 10th grade students, the cross-level interaction term for parental rewards for prosocial behavior was significant for all three substance types. In contrast, the cross-level interaction term for opportunities for prosocial behavior was significant only among 10th grade students' cigarette use. Less consistent results were seen among the models predicting use among the students in grades 6 and 8. As before, all of the interactions were in the same direction and indicated that the family process factors were more influential in higher functioning school environments.
Discussion
The results of this research provide evidence that the effects of family processes on adolescents' ATOD use are best understood as embedded in social contexts. Using a large sample of adolescents across four grade levels, we found evidence that individual family-level and schoollevel aggregates of parental protective factors interacted to predict ATOD use outcomes, particularly among the 10th and 12th grade students. In general, the models predicting cigarette, alcohol, and marijuana use showed similar patterns both within and across the four grade cohorts. For example, among students in grade 6, the only significant predictor of use, regardless of type of substance, was the family-level protective factors. Similarly, the cross-level interaction term was significant in all models predicting 10th grade ATOD use, regardless of substance type.
The nature of the cross-level interaction consistently indicated that the benefit of belonging to a well-functioning family, relative to others in your school, was more influential for students attending schools characterized by higher-than-average aggregate levels of protection compared to students attending schools of lower-than-average protection. Furthermore, we examined the effects of specific family protective factors. Our results suggested that parents' supervision practices and disciplinary techniques had relatively greater influence on adolescents' ATOD use when their child attended a school characterized by well-functioning families. These parenting behaviors are well-established predictors of adolescent risk behaviors (Capaldi and Patterson 1996; Li et al. 2000; Leventhal and Brooks-Gunn 2000) . Thus, the finding that students in schools in which few families show high rates of supervision or disciplinary practices show higher drug use (even if their own family is assessed as high in protection) is noteworthy. Some evidence that other family-level parental processes are moderated by school-level protection was also seen for family opportunities and rewards for prosocial involvement; however, these results were less consistent across the four grades.
Cross-level Moderation of Family-and School-level Protection
It is useful to place the current results in the context of resilience as defined by Luthar et al. (2000) . Our results suggested that family and school-level factors interacted in a protective-reactive manner such that the effects of family protective factors (e.g., parental supervision and discipline) on adolescents' ATOD use were strongest in favorable school contexts. This can be contrasted with a buffering process where the deterrent effect of the protective factor is strongest under less favorable contextual circumstances. Past research has found support for the buffering hypothesis when examining externalizing behaviors such as conduct disorder (Schonberg and Shaw 2007) . However, other studies have suggested that cross-level interactions operate in a protective-reactive manner when predicting adolescent depression and anxiety (Hammack et al. 2004; Wickrama et al. 2005; Wickrama and Bryant 2003; Wight et al. 2006) or less severe delinquent behaviors (Butler et al. 2007; Gorman-Smith et al. 2000; Knoester and Haynie 2005; Simons et al. 2005) . A strength of the current study is its large size and the number of communities studied, 177 school districts. The current results extend the research on cross-level interactions to include ATOD use, which may be viewed as a normative behavior among United States youth. For instance, most high school seniors have tried alcohol at least once in their lives and almost half have used marijuana (Johnston et al. 2008) . Our results suggest that authoritative parenting processes, such as supervision and consistent disciplinary practices, are less effective at decreasing the risk of adolescents' ATOD use in certain high-risk contexts. This may indicate that processes outside of the family may overwhelm the deterrent effects of authoritative parenting behaviors. Peer influence is likely one such factor, particularly in regard to adolescent substance use. Affiliation with antisocial peers is one of the strongest predictors of adolescent substance use (Allen et al. 2003) and it may be that peer influence is sufficiently strong in certain contexts that parental protective processes are less effective in these circumstances.
Although several studies have suggested that peers may play a more important role in adolescents' ATOD use than parents (e.g., Beal et al. 2001; Li et al. 2002) , more recent research has found that family factors such as parental supervision and closeness remained the primary determinants of ATOD use across adolescence (Ennett et al. 2008) . There is also strong evidence that parenting style is linked to the types of friends that adolescents associate with, further protecting their child from engaging in ATOD use (Mounts 2002) . Most likely, it is the interaction of parental and peer influences that best predicts adolescent outcomes (Simons-Morton 2002 ). An important next step for future research is to examine how interactions among multiple contexts (e.g., parents, peers, schools, neighborhoods) influence ATOD use and other adolescent problem behaviors.
Developmental Differences in Family Protection Influences
There is evidence that relations between risk and protective factors and ATOD outcomes may vary across adolescence (Cleveland et al. 2008) . We found several developmental Supervision NS -0.48* -1.26*** -0.82*** -0.89*** -0.55*** -1.01*** -1.13*** NS NS -1.26*** -1.20*** Discipline NS NS -1.92*** -0.97*** -1.23*** -0.81*** -2.14*** -1.22** NS -0.93* -1.74*** -1.29*** Note: all models estimated using SAS proc glimmix; distribution = binary; G-side random effects only; NS non-significant; * p \ .05, * p \ .01, * p \ .001 differences in the pattern of associations between protective factors and ATOD use. Family-level protection had a significant impact on use among the 6th grade students, whereas both family-level and school-level protection emerged as important predictors of 8th grade students' ATOD use. Among the older students, family-and schoollevel significantly interacted to predict alcohol and marijuana use for both 10th and 12 grade students as well as 10th grade students' cigarette use. No significant interactions between family-level and school-level protection were found in the models predicting 6th or 8th grade students' ATOD use. The strongest associations between protective factors and ATOD use were found for the students in grade 10, particularly for the cross-level interaction term. This particular period of adolescence may be characterized by the transition from dependence on parents for transportation and participation in activities to a more independent lifestyle, as well as by substantial escalation in substance use from prior levels. Developmental theories support the notion that family factors are more influential in childhood and early adolescence (Furman and Buhrmester 1992) . However, our results suggest that adolescents at this stage are particularly sensitive to the particular combination of familial-and contextual-level protection. As the adolescents spend more time outside of their family, it becomes especially critical that parents adjust their supervisory and disciplinary practices to account for this increasing autonomy. We found that these parental control-related factors (i.e., supervision and discipline) emerged as the driving force behind the significant cross-level interaction. This suggests that, at this vulnerable stage, successful parents are those who can balance their child's need for independence while maintaining an authoritative parenting style. Moreover, these results underscore the conclusion that family, peer, school, and neighborhood social contexts are jointly implicated in adolescents' ATOD use (Ennett et al. 2008) .
The cross-level interaction can also be interpreted as indicating that authoritative parenting practices are especially effective in a context characterized by other wellfunctioning families. In fact, other researchers have emphasized this interpretation and refer to an ''amplification'' process to describe how the deterrent effect of positive parenting practices is enhanced in communities defined by high collective efficacy (Simons et al. 2005) . In other words, adolescents fare best when parenting practices in one setting (e.g., the family) are reinforced by supportive control in another setting (Simons et al. 2005) . A large literature demonstrates that adolescent risk behavior is associated with a number of community-level factors, such as cohesion among neighbors and residents' willingness to intervene on behalf of their neighbors (Sampson et al. 2002; Tolan et al. 2003; Van Horn et al. 2007 ). Our results are consistent with these findings and lend further support to the view that adolescents fare best in cohesive communities defined by parents and other adults who look out for each others' kids.
This raises an important question: how can less wellfunctioning communities move toward a self-reinforcing amplification process? One promising avenue is to implement strategies to strengthen family protective processes by intervening at the school or community level. In particular, our results point to the need to consider multicomponent prevention strategies involving both familybased and community-wide programs Feinberg et al. 2007a; Lochman and van den Steenhoven 2002) . Family-focused interventions that are implemented in school and community settings represent a cost-effective prevention approach and have been shown to reduce adolescents' ATOD use (Dishion and Kavanagh 2003; Spoth et al. 2007 ). Our findings suggest that intervening to improve family protective factors at the individual family level may have a beneficial effect on the larger social context-mutually benefitting all families in a school or community. We strongly agree that efforts to bring familyfocused interventions to scale have the potential to achieve a significant public health impact and that improving diffusion mechanisms for sustained delivery of quality interventions is among the most important tasks ahead for prevention scientists (Spoth et al. 2002) .
The current study had a number of strengths, including a comprehensive measure of parenting behaviors and a large sample of adolescents across several middle and high school grades. We also employed hierarchical modeling techniques that estimated effects for both the individual family level and at an aggregated school level. Past studies have shown that rates of adolescents' ATOD use differ across schools, and that school characteristics, such as school type (e.g., public vs. private), school size, and race/ ethnic composition, are associated with school-level ATOD use rates . The exploration of school-level differences in rates of adolescents' ATOD use, and predictors of use, is an important next step in our research agenda. It should also be noted that past studies have used a variety of both structural and process factors to measure other types of contextual effects, including concentration of poverty, violence exposure, family structure, community deviance, and collective efficacy. We plan to investigate in future studies how such factors may extend the current findings.
It is also important to note that the PAYS sample comprises predominantly non-urban and white students from one state; it is not clear how these results generalize to other geographic areas or to urban or minority youth. There is, however, evidence that racial differences exist among these processes (Schonberg and Shaw 2007; Wickrama et al. 2005) . Other studies have found support for the buffering hypothesis in African American samples (Brody et al. 2003; Cleveland et al. 2005; Rankin and Quane 2002) . In view of these results, an important next step for future research is to examine cross-level interactions among different racial, ethnic, and geographic groups as well as across gender. Another limitation of the current study is that the substance use outcomes were dichotomized to reflect any or no use of alcohol, cigarettes, and marijuana. This decision was driven by statistical concerns related to the lack of variability in each outcome, particularly among the younger cohorts. However, care should be taken when interpreting the logistic models in light of evidence that the influence of risk and protective factors may differ depending upon levels of ATOD involvement such as initiation or escalation of use (Dierker et al. 2004; Flay et al. 1998; Jackson 1997; van den Bree and Pickworth 2005 ).
Conclusion
The current study provides important new information about the complex mechanisms involving the influence of familial and contextual processes on adolescent health risk outcomes. Our results suggest that support for a protectivereactive interaction can be extended to include adolescents' ATOD use. There was strong evidence that this cross-level interaction between the family context and the school context was driven by parents' rewards for prosocial involvement, use of effective supervision, and clear and consistent disciplinary strategies, particularly among the older (10th and 12th grade) cohorts. The observed differences between schools defined by high-and low-risk emphasize the need to implement comprehensive strategies to strengthen family protective processes by intervening at the school or community level.
